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ART-UNIT: 214 



PRIMARY-EXAMINER: Vu; Viet D. 

ATTY-AGENT-FIRM: Conwell; William Y. Digimarc Corporation 
ABSTRACT : 

A printed object, such as an item of postal mail, a book, printed advertising, a 
business card, product packaging, etc., is steganographically encoded with plural- 
bit data. When such an object is presented to an optical sensor, the plural-bit 
data is decoded and used to establish a link to an internet address corresponding 
to that object. 

23 Claims, 2 Drawing figures 
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ART-UNIT: 2625 

PRIMARY-EXAMINER: Patel; Jayanti K. 
ASSISTANT-EXAMINER: Choobin; M. Barry 

ATTY-AGENT-FIRM: Conwell; William Y. Digimarc Corporation 
ABSTRACT : 

A person's business card is steganographically encoded with plural-bit data. When 
presented to a computer system with an optical sensor, the plural-bit data is 
decoded and used to trigger various functionality. For example, the system can link 
to a remote data store containing updated contact information for the person — 
contact information that is updated during the day as the person's activities make 
different contact information appropriate at different times. A great variety of 
other arrangements, some employing other steganographically encoded objects, are 
also detailed. 

5 Claims, 2 Drawing figures 
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L30: Entry 2 of 2 File: USPT Apr 28, 1998 



DOCUMENT-IDENTIFIER: US 5745727 A 

TITLE: Linked caches memory for storing units of information 



Abstract Text ( 1 ) : 

A method and apparatus for linking two independent caches which have related 
information stored therein. Each unit of information stored in a first cache memory 
is associated with one unit of information stored in the second cache memory. Each 
unit of information stored in the first cache memory includes a pointer or index to 
the associated information unit in the second cache memory. Each information unit 
stored in the second cache is only stored once, regardless of the number of units 
in the first cache that are associated with a particular unit within the second 
cache. Therefore, even if more than one unit of information within the first cache 
memory is associated with the same unit of information within the second cache 
memory, that unit of information stored in the second cache memory is only stored 
once. 

Application Filing Date (1) : 
19970415 

Brief Summary Text (11) : 

The present invention is a method and apparatus for linking two independent caches 
which have related information stored therein. In the present invention,., each unit 
of information stored in a first cache memory is associated with one unit of 
information stored in the second cache memory. Each unit of information stored in 
the first cache memory includes an index to the associated information unit in the 
second cache memory. Accordingly, the caches are "linked". By using two linked 
caches, the total amount of cache memory is reduced in systems in which there would 
be redundancy in the information that is stored in second cache. In such systems, 
redundancy is the result of some of the information units stored in the second 
cache being associated with more than one information unit stored in the first 
cache . 

Brief Summary Text (13) : 

If a requesting device requests a block of information, a first cache controller 
searches the first cache to determine whether the Exchange Context is present in 
the first cache. If the Exchange Context is not present in the first cache, then 
the first cache controller informs a coordination control logic device to request 
that a microcontroller read the Exchange Context from a main context memory array 
(i.e., a " context array"). The Exchange Context information read from the context 
array is stored in the first cache. In accordance with the present invention^ the 
Port Context Index in the first cache is used to direct the second cache controller 
to associated Port Context information within the second cache. That is, the Port 
Context Index is communicated from the first cache to the second cache controller. 
The second cache controller then attempts to locate the Port Context information 
associated with the Exchange Context retrieved from the first cache. If the Port 
Context information is found, then both the Port Context information and the 
Exchange Context information are presented to the requesting device. 
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Detailed Description Text ^^) : 

If there is a miss in the first cache 103, then the first cache controller 105 
signals the coordination controller 110 that amiss has occurred via signal line 
129. In response, the coordination controller 110 determines whether there is a 
location available in the first cache 103 to store the requested Exchange Context. 
If not, then the coordination controller saves an Exchange Context from the cache 
into the context array 112, preferably using a direct memory access (DMA) operation 
into the context array 112 within the memory 107 via signal lines 131. Once space 
has been cleared within the first cache 103, the coordination controller 110 
preferably performs a DMA read operation from the context array 112 within the 
memory 107 via signal lines 131 to read the Exchange Context associated with the 
frame received by the protocol management engine 113. If that frame is the first 
frame to be received by the communications adapter 100, then the coordination 
controller 110 will not find the Exchange Context in the context array 112. 
Therefore, the coordination controller 110 interrupts the microcontroller 101 via 
signal line 133. The microcontroller 101 negotiates an Exchange Context to be 
associated with each frame of that Exchange that is received in the future. In the 
process of negotiating the Exchange Context, the microcontroller 101 indicates 
which device will be the originator for the Exchange. 

Detailed Description Text (15) : 

In accordance with the preferred embodiment of the present invention, the 
microcontroller 101 assigns a PCI as a part of the Exchange Context . If the port 
from which the frame originated had previously communicated with the communications 
adapter 100, then a Port Context will already have been negotiated. Accordingly, 
the same Port Context will be used that was previously used between that port and 
the communications adapter 100. 

Detailed Description Text (17) : 

Once the microcontroller 101 has completed the Exchange Context for that Exchange, 
the microcontroller 101 stores the Exchange Context in the context array 112 "and 
sends the coordination controller 110 a copy of the Exchange Context to be stored 
in the first cache 103. Alternatively, the microcontroller 101 signals the 
coordination controller 110 to read the Exchange Context directly from the context 
array 112 in a DMA operation. The coordination controller 110 then applies the 
Exchange Context to a Write Path Controller 115. The Write Path Controller 115 is a 
state machine which controls the input to each of the two caches 103, 109. The 
Write Path Controller 115 prioritizes write operations to each cache 103, 109. That 
is, three different components may write to each cache 103, 109. The coordination 
controller 110 has the highest priority to write to each cache 103, 109. The 
protocol management engine 113 has the next highest priority to write to each cache 
103, 109. The microcontroller 101 has the lowest priority to write to each cache 
103, 109. The Write Path Controller 115 determines whether a device of higher 
priority is attempting to write to the cache concurrently. If so, then that device 
is allowed to write to each cache 103, 109 first. Since the coordination controller 
110 has the highest priority, the coordination controller 110 writes the Exchange 
Context to the first cache 103 without delay, unless one of the other devices is 
already writing data to the first cache 103. The Write Path Controller 115 
activates the write strobe to the cache 103, 109 to which the coordination 
controller 110 is writing via signal line 132 or 134 depending upon which cache 
103, 109 is being written. The activation of the strobe to the cache is also 
coupled to the coordination controller 110 via signal line 135 as an 
acknowledgement that the write operation has been completed. 

Detailed Description Text (19) : 

If the Port Context is not found within the second cache 109, then the second cache 
controller 111 signals the coordination controller 110. The coordination controller 
110 then ensures that a location in the second cache 109 is present within the 
second cache 109 for the requested Port Context by performing a DMA write of one of 
the Port Context already in the second cache 109 into the context array 112, if no 
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location is available. Th^^oordination controller 110 therWfttempts to find the 
Port Context within the context array 112. If the PCI is not currently associated 
with a Port Context (i.e., the PCI was created for this frame when the Exchange 
Context was generated), then the coordination controller 110 interrupts the 
microprocessor 101. The microcontroller 101 negotiates a Port Context and stores 
that Port Context in a location within the context array 112 that is associated 
with that PCI. The microcontroller 101 then sends a copy of the Port Context to the 
coordination controller 110 to be stored within the second cache 109. 
Alternatively, the microcontroller 101 signals the coordination controller 110 to ' 
perform a DMA read operation into the context array 112 to attempt again to read 
the Port Context . 

Detailed Description Text (22) : 

If the Port Context associated with the PCI is not present in the second cache 109, 
then the coordination controller 110 performs a DMA read to the context array 112. 
If the Port Context is not present invention context array 112, then the 
microcontroller 101 generates a new Port Context . In either case, .the Port Context 
is provided to the coordination controller 110 and stored in the second cache 109. 
The second cache controller 111 again attempts to find the Port Context and signals 
a hit to the coordination controller 110. The coordination controller 110 then 
causes both the Exchange Context and the Port Context to be provided to the 
protocol management engine 113. 

Detailed Description Text (24) : 

Returning to STEP 303, if the Exchange Context is not found, then the cache 
controller signals the coordination . controller 110 to read the Exchange Context 
from the context array 112 (STEP 311) . If the Exchange Context is not present 
within the context array 112, then the microcontroller 101 is interrupted and 
negotiates an Exchange Context (STEP 313) . The Exchange Context is stored in the 
context array 112 (STEP 315). The process then returns to STEP 311 and the 
coordination controller 110 again attempts to read the Exchange Context from'- the 
context array 112 (STEP 311) . This time the Exchange Context will be present.; When 
the Exchange Context is found within the context array 112, the Exchange Context is 
stored in the first cache 103 (STEP 315) . The first cache controller 105 then once 
again attempts to find the Exchange Context within the first cache 103 (STEP 303) . 
This time the Exchange Context will be found. When the Exchange Context is found 
v/ithin the first cache 103, the process continues as described above . 

Detailed Description Text (25) : 

If in STEP 307 the Port Context is not present in the second cache 109, then the 
coordination controller 110 is signalled and attempts to find the Port Context 
within the context array 112 (STEP 317) . If the Port Context is present in the 
context array 112, then the Port Context is stored in the second cache 109 (STEP 
319) . If the Port Context is not present in the context array 112, then the 
coordination controller 110 interrupts the microcontroller 101 to negotiate a new 
Port Context (STEP 321) . The Port Context is then stored in the second cache 109 
(STEP 319) . Once the Port Context is stored within the second cache 109, the second 
cache controller 111 again attempts to find the Port Context (STEP 307) . The 
process then continues as described above. 

Detailed Description Text (28) : 

If the microcontroller 101 attempts to read the from either cache 103, 109, the 
information must be searched by the appropriate cache controller 105, 111. The 
coordination controller 110 transfers the information to the microcontroller 101. 
For example, the microcontroller 101 may request an Exchange Context from the first 
cache 103 through the first cache controller 105. The information is provided to 
the coordination controller 110, which saves the information into the 
microcontroller 101 memory 107, or alternatively, into a register in the 
microcontroller 101. 
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Detailed Description Text (30) : 

A number of embodiinents of the present invention have been described. Nevertheless, 
it will be understood that various modifications may be made without departing from 
the spirit and scope of the invention. For example, the linked caches of the 
present invention may be used in any system in which a cache is used to store first 
units of information associated with a second unit of information. For example, in 
^ database in which addresses are stored in a cache, the street address may be 
stored in a first cache with an index into a second cache which stores the city, 
state, and zip code associated with the address. Accordingly, any device may be 
coupled to the linked caches and the coordination controller 110 to request that 
information be read from the linked caches. 

CLAIMS: 

1. A linked cache memory for storing units of information, the units of information 
being a first and second subset of units of information stored in a related memory 
device, including: 

(a) a first cache device for storing the first subset of the information; 

(b) a second cache device for storing the second subset of the information; 

(c) a cache controller, coupled to the first and second cache devices for: 

(1) receiving from an external device a first index; 

(2) searching the first cache device for a first unit of information associated 
with the first index ; 

(3) outputting a first indication that the first unit of information was found, if 
the first unit of information is presently stored within the first cache device; 

(4) receiving from the first cache device a second index embedded within the first 
unit of information; 

(5) searching the second cache device for a second unit of information associated 
with the second index; and 

(6) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device;- 

(d) a coordination controller, coupled to the cache controller, for receiving from 
the cache controller the first and second indications that the first and second 
cache devices have found the first and second units of information, and in response 
to such receipt of such indications, enabling outputting of the first and second 
units of information; and 

(e) a write path controller, coupled to the coordination controller and the first 
and second cache devices, for coupling input signals from one of a plurality of 
sources to inputs of the first or the second cache, and for indicating to the 
source of the input signal that input data represented by the input signal has been 
stored in a cache device. 

4. A linked cache memory for storing units of information, the units of information 
being. a first and second subset of units of information stored in a related memory 
device, including: 

(a) a first cache device for storing the first subset of the information; 

(b) a second cache device for storing the second subset of the information; 



http://westbrs:9000/bin/gate.exe?f=doc&state=2vmm1l752&ESNAME=KWIC&^^ 2/20/04 



(c) a cache controller, coupled to the first and second cache devices for: 

(1) receiving from an external device a first index; 

(2) searching the first cache device for a first unit of information associated 
with the first index; 

(3) outputting a first indication that the first unit of information was found, if 
the first unit of information is presently stored within the first cache device; 

(4) receiving from the first cache device a second index embedded within the first 
unit, of information; 

(5) searching the second cache device for a second unit of information associated 
with the second index ; and 

(6) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 

(d) a coordination controller, coupled to the cache controller, for receiving from 
the cache controller the first and second indications that the first and second 
cache devices have found the first and second units of information, and in response 
to such receipt of such indications, enabling outputting of the first and second 
units of information, wherein the coordination controller is capable of performing 
a direct memory access operation to read informaticn from the related memory 
device . 

5. A linked cache memory for storing units of information, the units of information 
being a first and second subset of units of information stored in a related;imemory 
device, including: 

(a) a first cache device for storing the first subset of the information; 

(b) a second cache device for storing the second subset of the information; 

(c) a cache controller, coupled to the first and second cache devices for: — 

(1) receiving from an external device a first index; 

(2) searching the first cache device for a first unit of information associated 
with the first index ; 

(3) outputting a first indication that the first unit of information was found, if 
the first unit of information is presently stored within the first cache device; 

(4) receiving from the first cache device a second index embedded within the first 
unit of information; 

(5) searching the second cache device for a second unit of information associated 
with the second index ; and 

(6) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 

(d) a coordination controller, coupled to the cache controller, for receiving from 
the cache controller the first and second indications that the first and second 
cache devices have found the first and second units of information, and in response 
to such receipt of such indications, enabling outputting of the first and second 
units of information; and 
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(e) a lock means for locking the first and second cache devices to prevent a 
particular unit of information from being altered when that unit of information is 
in use; 

wherein the first unit of information is an exchange context and the second unit of 
information is a port context, the exchange context and the port context being 
associated with a frame of data which is either being transmitted or received, and 
wherein the lock means activates a receive lock bit when a port context or exchange 
context is being used in association with a received frame. 

6. A linked cache memory for storing units of information, the units of information 
being a first and second subset of units of information stored in a related memory 
device, including: 

(a) a first cache device for storing the first subset of the information; 

(b) a second cache device for storing the second subset of the information; 

(c) a cache controller, coupled to the first and second cache devices for: 

(1) receiving from an external device a first index; 

(2) searching the first cache device for a first unit of information associated 
with the first index; 

(3) outputting a first indication that the first unit of information was found, if 
the first unit of information is presently stored within the first cache device; 

(4) receiving from the first cache device a second index embedded within the., first 
unit of information; 

(5) searching the second cache device for a second unit of information associated 
with the second index; and 

(6) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device;- 

(d) a coordination controller, coupled to the cache controller, for receiving from 
the cache controller the first and second indications that the first and second 
cache devices have found the first and second units of information, and in response 
to such receipt of such indications, enabling outputting of the first and second 
units of information; and 

(e) a lock means for locking the first and second cache devices to prevent a 
particular unit of information from being altered when that unit of information is 
in use; 

wherein the first unit of information is an exchange context and the second unit of 
information is a port context, the exchange context and the port context being 
associated with a frame of data which is either being transmitted or received, and 
wherein the lock means activates a transmit lock bit when a port context or 
exchange context is being used in association with a frame to be transmitted. 

7. A communications adapter within a host, for receiving and transmitting frames of 
data, including: 

(a) a memory device for storing context data including exchange context information 
and port context information; 
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(b) a first cache device Having shorter read times than tri^Tnemory device, for 
storing a subset of the exchange context information; 



(c) a second cache device having shorter read times than the memory device, for 
storing a subset of the port context information; 

(d) a cache controller, coupled to the first and second cache device for: 

(1) receiving from an external device a first index; 

(2) searching the first cache device for an exchange context associated with the 
first index; 

(3) outputting a first indication that the exchange context was found, if the 
exchange context being associated with the first index is presently stored within 
the first cache device; 

(4) receiving from the first cache device a second index embedded within the 
exchange context; 

(^) searching the second cache device for a port context associated with the second 
index ; and 

(6) outputting a second, indication that the port context associated with the second 
index was found, if the port context is present within the second cache device; 

(e) a coordination controller, coupled to the cache controller, for receiving from 
the cache controller the first and second indications that the first and second 
cache devices have found the exchange context and port context associated with the 
first and second index, and enabling outputting of the exchange context and port 
context in response to receiving both the first and second indications; and,;. 

(f) a microcontroller, coupled to the memory device and to the coordination . 
controller, for generating exchange context and port context information to he 
stored within the memory device upon receipt of a request from the coordination 
controller, and for directly writing to the first and second cache device. 

11. A method for storing and retrieving units of information in a linked cache 
device having a first memory device and a second memory device, and a cache 
controller, che first and second memory devices each having units of information 
stored within that are a first and second subset, respectively, of units of 
information stored in a related external memory device, including the steps of: 

(a) receiving from an external control device a first index; 

(b) searching the first memory device for a first unit of information associated 
with the first index; 

(c) communicating a first indication that the first unit of information was found, 
if the first unit of information is presently stored within the first cache device; 

(d) receiving from the first memory device a second index embedded within the first 
unit of information; 

(e) searching the second cache device for a second unit of information associated 
with the second index ; 

(f) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 
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(g) if the first unit of information associated with the first index is not present 
in the first cache device, then: 

(1) performing a direct memory access operation into the related external memory 
device to read the first unit of information associated with the first index and 
store that first unit of information in the first cache device; 

(2) communicating a first indication that the first unit of information associated 
with the first cache device is presently within the first cache device; 

(h) if the second unit of information associated with the second index is not 
present in the second cache device, then: 

(1) performing a direct memory access operation into the related external memory 
device to read the second unit of information associated with the second index and 
store that second unit of information in the second cache device; and 

(2) communicating a second indication that the second unit of information 
associated with the second cache device is presently within the second cache 
device . 

12. A method for storing and retrieving units of information in a linked cache 
device having a first memory device and a second memory device, and a cache 
controller, the first and second memory devices each having units of information 
stored within that are a first and second subset, respectively, of units of 
information stored in a related external memory device, including the steps of: 

(a) receiving from an external control device a first index; 

searching the first memory device for a first unit of information associated 
with the first index ; 

(c) coiTimunicating a first indication that the first unit of information was^ found, 
if the first unit of information is presently stored within the first cache device; 



(d) receiving from the first memory device a second index embedded within the first 
unit of information; 

searching the second cache device for a second unit of information associated 
with the second index; 

(f) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 

(g) receiving from the cache controller the first and second indications that the 
first and second cache devices have found the first and second unit of information; 



(h) enabling outputting of the first and second unit of information in response to 
receiving both the first and second indications; and 

(i) performing a direct memory access operation to read information from the 
external memory device. 

13. A method for storing and retrieving units of information in a linked cache 
device having a first memory device and a second memory device, and a cache 
controller, the first and second memory devices each having units of information 
stored within that are a first and second subset, respectively, of units of 
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^^^^ed external memory device, i^^^^: 



information stored in a rented external memory device, inWuding the steps of: 

(a) receiving from an external control device a first index; 

(b) searching the first memory device for a first unit of information associated 
with the first index, the first unit of information being an exchange context; 

(c) communicating a first indication that the first unit of information was found, 
if the first unit of information is presently stored within the first cache device; 



(d) receiving from the first memory device a second index embedded within the first 
unit of information; 

(e) s earching the second cache device for a second unit of information associated 
with the second index, the second unit of information being a port context; 

(f) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 

(g) receiving from the cache controller the first and second indications that the 
first and second cache devices have found the first and second unit of information; 



(h) enabling outputting of the first and second unit of information in response to 
receiving both the first and second indications; and 

(i) locking the first and second memory devices to prevent a particular unit of 
information from being altered when that unit of information is in use; 

(j) associating the exchange context and the port context with a frame of data 
which is either being transmitted or received; and 

(k) activating a receive lock bit when the port context or the exchange ^context is 
being used in association with a received frame. 

14. A method for storing and retrieving units of information in a linked cache 
device having a first memory device and a second memory device, and a cache 
controller, the first and second memory devices each having units of information 
stored within that are a first and second subset, respectively, of units of 
information stored in a related external memory device, including the steps of: 

(a) receiving from an external control device a. first index; 

(b) searching the first memory device for a first unit of information associated 
with the first index, the first unit of information being an exchange context; 

(c) communicating a first indication that the first unit of information was found, 
if the first unit of information is presently stored within the first cache device; 

(d) receiving from the first memory device a second index embedded within the first 
unit of information; 

(e) searching the second cache device for a second unit of information associated 
with the second index, the second unit of information being a port context; 

(f) outputting a second indication that the second unit of information was found, 
if the second unit of information is present within the second cache device; 
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:^^^controller the first and sec^j^i 



(g) receiving from the cacrie controller the first and secdlWr indications that the 
first and second cache devices have found the first and second unit of information; 



(h) enabling outputting of the first and second unit of information in response co 
receiving both the first and second indications; and 

(i) locking the first and second memory devices to prevent a particular unit of 
information from being altered when that unit of information is in use; 

(j) associating the exchange context and the port context with a frame of data 
which is either being transmitted or received; and 

(k) activating a transmit lock bit when the port context or the exchange context is 
being used in association with a frame to be transniitted . 
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ABSTRACT: 

A process control system receiving input signals from a controlled apparatus and 
using the input signals in determining at least one output signal modifying the 
characteristics of at least one respective control device in the controlled 
apparatus where the source code for the general control of the apparatus and the 
source code for the safety shutdown system of the apparatus are compiled to control 
code in a unified compilation. 
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Detailed Description Text (31) : 

In introduction of the control-computer-executed logic and the use of the 
aforementioned SEQUENCE object in a control computer program in the preferred 
embodiment, a brief review of two terms related to the art and technology of 
chemical engineering is in order. Traditional concepts of the "unit operation" {a 
particular kind of physical change procedure used and effected in chemical 
processing--f or example, filtration, evaporation, distillation, or heat transfer) 
and the "unit process" (a particular kind of transformation in materials via 
chemical reaction--f or example, oxidation, hydrolysis, esterif ication, 
polymerization, or nitration) define functional activities which must execute in 
order to effect a particular desired incremental transformation of a "starting" 
material to a "product" material. These physical changes and chemical 
transformations usually occur through use of an appa ratus which, in operation, 
c o n v er^s, ,s-t a r t i n g material into product material (in ^^^H^ ^ffi^^^^^g ^ m a'cr 'o"" -^^ - — 
P^rife x t^)g;^a h d it is useful for that portion of the apparatus involvecPTrr~tKe 
execution of at least one "unit operation" or "unit process" to be referenced and 
organized for control purposes in the described embodiment in a least one "Process 
Unit" (for example, a reactor, a fractionating tower, a crystallizer, a dryer, a 
tank farm, a distillation unit, an extraction unit, or an evaporator) . In an 
overall chemical manufacturing plant a number of sequential and parallel "unit 
operations" and "unit processes" are therefore effectively executed collectively in 
a respective set of "Process Units" to convert many instances of "starting 
materials" into "product materials" (where the "product material" from one "Process 
Unit" is very often the "starting material" for the next "Process Unit" when the 
situation is examined in a . micro context) . Engineering and operations personnel 
have traditionally ref erenced~"and managed the operation of such a plant apparatus 
in the context of a set of such "Process Units" in effecting operation of these 
sequential and parallel "unit operations" and "unit processes" where 
"raw" ( "starting" )_.material (s) are converted into "finished" ("product") material 
(s) in ar »macro context . In example, a team of operating technicians might be 
"starting up" "reactor ""^"Process Units" in a plant even as the team is also "doing 
maintenance" on a first "distillation tower" "Process Unit" and "running" a second 
"distillation tower" "Process Unit" disposed to operate in parallel with the first 
distillation tower. But it needs to also be appreciated that the "Process Units" do 
not stand free in a physically separated and defined manner in an apparatus such as 
a chemical manufacturing plant (the target use of the preferred embodiment) because 
the chemical manufacturing plant usually enables internal fluid movement by 
providing essentially one large apparatus built of conjoined vessels, pipes, pumps, 
valves, instruments, and wires. The "Process Unit" definitions are therefore, in 
verity, logical (in both cerebral and electrical-circuit-implemented contexts) and 
cultural rather than specifically and clearly physically defined. In example of 
this point, when a pipe with a valve connects a reactor to a surge tank, the 
reactor, pipe, valve, and surge tank are constructed as one unified and conjoined 
physical apparatus; one can conveniently consider the reactor as a first "Process 
Unit" and the surge tank as a second "Process Unit", but the issue of which Process 
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Unit includes the valve (and the pipe) for management and control purposes requires 
acceptance of the fact that a technologically artistic and cultural decision must 
be made since (a) there is no clear and specific physical separation between the 
two ''Process Units" within the valve and (b) bifurcated control of the valve at a 
particular moment of real-time is definitely not desirable. 
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